Mixed-mode fracture analysis combining mechanical, thermal and hydrological effects in an isotropic and orthotropic material by means of invariant integrals by H. Riahi et al.
Mixed-mode fracture analysis combining mechanical,
thermal and hydrological effects in an isotropic and
orthotropic material by means of invariant integrals
Submitted by Hassen Riahi on Tue, 10/03/2017 - 18:08
Titre Mixed-mode fracture analysis combining mechanical, thermal and hydrological effectsin an isotropic and orthotropic material by means of invariant integrals
Type de
publication Article de revue
Auteur Riahi, Hassen [1], Moutou Pitti, Rostand [2], Dubois, Frédéric [3], Chateauneuf, Alaa[4]
Editeur Elsevier








revue Theoretical and Applied Fracture Mechanics
ISSN 0167-8442
Mots-clés Finite element analysis [5], Mixed-mode fracture [6], Orthotropic materials [7], Path-independent integral [8], Thermal fields [9]
Résumé en
anglais
In this paper, an improved version of path independent integral is derived to predict
crack growth, in both, isotropic and orthotropic materials. The proposed T and A
integrals allow us to compute the energy release including the effects of temperature
variation and mechanical loads applied to the crack lips. The formulation is based on
Noether’s theorem and strain energy density derived from Lagrangian and Eulerian
configurations. By introducing an appropriate auxiliary mechanic field, the mixed-
mode fracture problems can be easily addressed, for which the stress intensity factors
can be efficiently computed. The developed numerical procedure is implemented in
the finite element software Cast3m, in order to analyze cracked isotropic solids under
various boundary and loading conditions, in opening, shear and mixed modes. In all
these applications, the proposed integrals have shown to be path independent. The
accuracy and the efficiency of the proposed approach are verified for orthotropic
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